vertical rush of air was an invariable result; the air then spread out in various forms ofeddies. A point which worried him was that he was not sure that the eddies were not to be considered in relation to the distribution of air in the back of the nose. There was a certain fallacy attaching to a model viewed through a glass plate. The septum was not the equivalent of a straight glass plate. His anatomist and he were trying to work out some nasal reconstruction by means of plastic in such a way that they could get a true representation of the nose, but they had to admit that noses, like other parts of the anatomy, varied, and this was a long job, and he did not yet know the answer. Comparative anatomy could be studied to any extent. The functions of the sinuses, for example, differed very greatly. In some lower animals, such as the seal, there were no sinuses. He had an idea that the sinuses might be insulatory in their nature. The giraffe, for instance, had a brain about as big as one's fist, and all the rest was sinuses-an air jacket.
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He had no particular experience of the phase of the subject which Dr. Dohlman had developed. He had wanted to make it clear that he was not so much concerned with the infection of the cells and whether they could be stained as he was to try to work out some means by which an invading mechanism could stay in contact witb one cell surface long enough to infect. If the substance was soluble it could spread over enough ofthe surface as it moved along to affect the viscosity ofthe mucous blanket and so make it ineffective. A slight variation in the mucus content had a great effect on the viscosity. If a soluble substance could bring that viscosity down to a point where the mucous blanket could no longer be pulled over the surface, like a tablecloth over a table, an opening was afforded for infection. This was admittedly theoretical.
As to the nature of the ciliary movement, nobody knew why it took that particular pattern nor what caused it. He had tried ways of getting enough magnification of the cilia to see whether they had any structure that would give an indication as to what made them move. The cilia were difficult to study and to photograph; they were packed closely and were highly refractile. It was like taking a photograph of a plastic hair-brush while the bristles were moving at 10 or 15 cycles a second. Sodium light had been used, also polarization; the stroboscope and the high-speed flash had been employed, but no structure could be seen in the cilium. It was the deduction of Seo (1931, Jap. J. med. Sc. Tr. III, Biophys., 2, 47) that the movement was nervous. Various experiments had been made, but the result was hard to evaluate. It might be a chemical stimulation due to potassium secreted at the end of a nerve. The subject was an open one.
The Nasal Mucous Membrane in Relation to the Lymph Stream and Cerebrospinal Fluid By J. M. YOFFEY THE nose in mammals possesses a rich submucous lymphatic plexus, which drains finally into the deep cervical duct or jugular lymph trunk. The deep cervical duct descends alongside the internal jugular vein to enter the thoracic duct on the left side, and the right lymph duct on the right. The deep cervical duct passes in most mammals through one large lymph node, but in monkeys and man the single large node is replaced by several smaller ones, strung along the course of the duct to give a characteristic appearance. Submucous lymphatic plexus, collecting vessels, cervical lymph node or nodes, and deep cervical duct together constitute a single functional pathway for the flow of lymph, mainly from the nose, but to a lesser extent from the mouth, pharynx and deep structures of the neck. We have called this the deep cervical pathway.
The deep cervical pathway can be clearly demonstrated as a functioning unit by the nasal instillation of a vital dye, as shown by Yoffey and Drinker (1938, J. Exp. Med., 68, 629) . The dye passes through the intact mucous membrane, enters the submucous lymphatics, and passes through the lymph node or nodes and the cervical duct to reach the blood. On subsequent dissection the pathway stands out very sharply-almost diagrammatically-and is deeply coloured by the dye. The more functional aspect of the pathway can best be shown if the cervical duct is first cannulated, and clear lymph obtained, and then dye introduced into the nose. It is only a matter of minutes before dye begins to appear in the cannula in gradually increasing c-oncentration.
Not only dyes, but also proteins of low molecular weight, such as egg albumin with a weight of about 34,000, can readily pass through the living and intact nasal mucosa and be identified in the lymph of the cervical pathway, which shares with lymph elsewhere the fundamental property of collecting extravascular protein and returning it to the blood. The significance of absorption from the nasal mucosa of particles up to the size of egg albumin, and even serum albumin (mol. wt. -c.70,000) need hardly be stressed. Though the actual amount of matter absorbed is not large, substances to which the organism has become hypersensitive can evoke a vigorous response in quite small' quantities. Many of the allergic conditions of the nasal mucosa could no doubt be accounted for in some such manner. Bacterial antibodies are usually globulins with a molecular weight of about 180,000, and are too large to pass through the nasal mucosa. Toxins are a good deal smaller, and since a slight amount of toxin can stimulate considerable antibody formation, the introduction of toxin (e.g. diphtheria) into the nose has been used as a means of securing immunity.
Particulate matter such as India ink does not traverse the mucous membrane after nasal instillation, nor do viruses, in a susceptible animal, pass through the nasal mucosa immediately. However, after a period in which they proliferate locally and become established in the mucous membrane, they then enter the cervical pathway and reach the blood in a steady and continuous stream. Working with rabbits, Yoffey and Sullivan (1940, J. exp. Med., 69, 133) showed that vaccinia virus was not merely not prevented from reaching the blood-stream by the filtering action of the cervical lymph node, but that on the contrary lymph nodes form a perfect mechanism for the dissemination of virus. The cytotropic virus particles enter the lymphocytes which are constantly leaving the node, and the,lymphocytes thus act as virus carriers which' protect the virus while in the blood-stream, and enable it to reach any part of the body.
What is the exact origin of the lymph in-the cervical pathway? In part it arises in the usual manner, from the capillary filtrate of the submucous blood-vessels. But it also seems certain that some of the cervical lymph is derived from the cerebrospinal fluid, leaving the skull through the cribriform plate in association with the emerging bundles of the olfactory nerve. It has been generally accepted that if care is taken not to exceed the normal pressure of the cerebrospinal fluid, simple crystalloids injected into the cranial subarachnoid space readily pass through tne cribriform' plate and reach the nose, while particulate matter on the other hand does not. Statements about particulate matter are difficult to assess unless one knows the size of the particles, an item of information which has been conspicuous in the literature by its absence. Recently Field, Brierley and Yoffey (1948, unpublished) , studying sections through the cribriform plate, after injecting into the cranial subarachnoid space at physiological pressures a suspension of India ink whose particles ranged in size from 0 5 ,u to 1b5 p, found that the ink particles passed freely along the course of the olfactory nerve bundles, both around the bundles, and in their substance, to their termination in the olfactory mucous membrane. Here the sub-epineural spaces containing the ink ended in the immediate vicinity of the submucous lymph vessels. There must therefore normally be a steady flow of cerebrospinal fluid through the cribriform plate into the nasal lymphatics, and possibly also through the nasal mucous membrane to the nasal cavity.
This centripetal flow must be sufficiently vigorous to transport ink particles, but as yet we have no way of measuring it quantitatively. It is interesting to note that in the monkey there is usually a steady spontaneous flow of cervical lymph, whereas in the cat and dog such a flow is exceptional. The occurrence of this spontaneous flow in a microsmatic animal such as the monkey-and presumably man-is possibly due to the increased volume of the brain and cerebrospinal fluid.
If bacteria and viruses behaved as inert ink particles, no infection of the nose would be likely to reach the brain, against the current of cerebrospinal fluid. On the other hand bacteria or viruses which obtained access to the cerebrospinal fluid-e.g. in meningitis-would certainly reach the nasal mucous membrane "and the cervical pathway; and while viruses would find no difficulty in traversing this pathway, for the reasons already noted, bacteria would be held up in the uppermost node or two of the chaini. But since bacteria and viruses are not merely inert particles, but can spread by active growth, new possibilities of extension are thereby created as in the possible neurotropic spread of a virus such as that of poliomyelitis.
A. W. Proetz said that it had been noticed clinically in certain patients that they had an irritative process beginning in the nasopharynx and going downwards, so that within thirty-six hours the patient was left without a voice. Was there any evidence from any of these specimens that materials could pass down immediately below the surface in the lymphatics? Clinically there was evidence that it did. It was such a continuous process that one could almost predict when it would reach the larynx and then the trachea. F. A. Pickworth had done experiments with human material on cerebrospinal fluid pathways using the ferrocyanide technique, and had published a figure (Z. ges. Neurol. Psychiat., 1932, 141, 425) where the dye had passed along the maxillary nerve and had formed a collection in the antrum which contained pus, had a thickened membrane, and local haemorrhages. The antrum of the other side was normal and the nerve showed no passage of the dye. Professor Yoffey had illustrated the passage of sizable particles along the cerebrospinal pathways to the nasal mucosa in a rabbit suffering from "snuffles"; had he any other evidence of increased cerebrospinal flow into the tissues in diseased conditions affecting the nerve sheaths?
J. M. Yoffey, in reply to several speakers, said that he found difficulty in answering some of the clinical questions. Unless results were checked and rechecked on the experimental animal they could not make a dogmatic statement about pathways of lymphatic spread. In experiments on the main cervical pathway, outlined after nasal instillation of dye, communications with parapharyngeal and paratracheal lymphatics were not infrequently seen, but they were not so well-filled with dye as the main cervical pathway, along which lymph from the nose normally flowed most readily. However, if the main cervical pathway were to be obstructed, these collateral sources of lymph flow, which undoubtedly existed, extended right down to the lower end of the trachea, and could presumably account for some of the clinical observations on the paratracheal spread of infection. The classical method of interstitial injection of lymphatics in the dead animal merely showed injection material spreading in all directions from the site of injection, and gave no idea of the direction taken by lymph in the living functioning pathway.
With regard to the lymphatic vessels of the tonsils, he had nothing further to add to what he had already said, namely that in the experiments described peritonsillar lymph vessels were always evident, but not vessels arising directly from the tonsillar tissue. According to Aschoff's original classification of the lymphatic organs, the tonsils possessed efferent but not afferent lymphatics. If these efferent lymphatics existed in appreciable numbers, the larger peritonsillar lymphatics would represent the collecting vessels into which they drained.
With regard to Dr. Pickworth's question the ferrocyanide technique, unless employed with scrupulous care, was open to the objection that the solution may diffuse quite rapidly through the tissues, even through the substance of bones, and therefore may not be too reliable an indicator of normal fluid pathways. Nevertheless it was highly probable that the sheaths of the other cranial nerves possessed the same properties as those of the olfactory nerves though to a lesser extent. Schwalbe among the earlier workers reported the escape of India ink from the cranium along the nerves of the jugular foramen, and there seemed no reason why, under abnormal conditions, other cranial nerves besides would not also permit the perineural spread of crystalloid or particulate matter. The speaker had no direct evidence of increased cerebrospinal fluid flow into the tissues in diseased conditions affecting the nerve sheaths. However, it seemed highly probable that inflammatory conditions with a fair amount of fluid exudate would be very likely to facilitate this passage.
